Repeated failure of implantation
This is probably linked to two parameters; developmental arrest related to maternal, paternal and cytogenetic aspects and/or uterus motility (Fanchin et al., 1997) . After at least three failures with early embryo transfer, blastocyst replacement leads to~40% pregnancy per transfer and a 20-25% implantation rate per embryo.
Avoiding multiple pregnancies
The high ongoing implantation rates per embryo at the blastocyst stage allow the transfer of fewer embryos. In our practice, the mean number of embryo per transfer has dropped to under two, with no triplet pregnancies. It is clear that, in patients aged Ͻ35 years, the number of blastocyst per transfer should not exceed two. With older patients, it may be modulated according to the age of the patient.
Embryo selection

Developmental potential
Maternal and paternal influence may have unknown deleterious effect on early preimplantation development. Maternal effects are age dependent, such as storage of messenger RNA or genetic factors. Male negative influences may also be related to epigenetic (centrosome, Simerly et al., 1995 ; oocyte activating factor, Dale et al., 1985; sperm DNA condensation, Sakkas et al., 1996) , as well as genetic factors. Moreover, it is obvious that non-invasive criteria can be more easily developed at the blastocyst stage, to determine embryo quality.
Cytogenetic selection
One half of blocked embryos are arrested due to cytogenetic problems (Benkhalifa et al., 1996) . In-vitro culture selects genetically competent embryos, for example a patient with equilibrated translocation achieved pregnancy, after several failures of regular IVF, using blastocyst transfer .
Freezing the human blastocyst
Based on the nucleocytoplasmic ratio, blastocysts are easier to freeze than early stage embryos (with the exception of zygotes). In our hands, a take home baby rate of 10% per frozen blastocyst has been achieved (Ménézo and Veiga, 1997) .
Why co-culture?
One must not forget that the ultimate goal of our technology is to achieve pregnancy. The only way to check embryo viability is by transfer. For years (since the beginning of the 1980s), co-culture was the only way to obtain a high number of potential blastocysts in large domestic species and in the human. It was evident that knowledge concerning blastocyst physiology had to come through co-culture. Both basic knowledge (paternal and maternal effects, mixoploidy in the trophectoderm...), as well as applied knowledge (how to handle blastocysts on a large scale in an IVF programme, how to freeze blastocysts) relied on co-culture. It is clear that the cell numbers in blastocysts after co-culture were much higher than the ones obtained after culture in single conventional media. Once again, the blastocysts obtained in those case were either not transferred or if replaced, lead to poor implantation rates (Bolton et al., 1991) . Co-culture has also brought information concerning the prevention of free radicals (release of hypotaurine), detoxification of the culture medium (ammonia), drop in oxygen tension at the surface of cells, and release of growth factors.
Why sequential media?
First the concepts of preimplantation embryo culture have evolved rapidly over the last few years. The idea of using a single culture medium from fertilization to blastocyst is now obsolete. Fertilization can be performed in simple culture media such as Earle's balanced salt solution with serum albumin. It is the rule in bovine in-vitro maturation (IVM)/IVF, where fertilization is usually performed in TALP (Tyrode's, albumin, lactate, pyruvate ϩ hypotaurine).
Development occurs in a biphasic way: before and after genomic activation (GA), following a curve of mRNA content (see Ménézo and Renard, 1993) . Before GA, the pre-embryo runs under its own stores with very weak transcriptional activity. Then it starts waves of transcription including all the house-keeping effectors.
During the first phase, two hypotheses may be considered: firstly, a simple culture medium with amino acids but low concentrations of glucose and phosphate. EDTA is added to chelate unwanted cations such as Fe and Cu, to avoid free radical formation. The idea is not to perturb embryo metabolism by misregulation of the endogenous pool, and let it go obviously on its own reserves: for example S1/G1 media (Scandinavian IVF, Sweden) or P1 (Irvine, USA). The second possibility is a highly complex culture medium, with numerous metabolites to avoid metabolic locks (citrate, malate, house-keeping molecules such as hypotaurine, various kinds of lipids etc....). This concept is closer to the in-vivo situation, in order to avoid delays and asynchrony in the cell cycle. This second approach is more similar to what happens in co-culture (e.g. M3 medium, which is a very rich MCDB medium from Medicult (Denmark), or the 'home made medium' of Desai et al., 1997) .
During the second phase, the embryo starts its exponential demand for exogenous factors. Rich media are recommended. This may concern the addition of growth factors such as insulin. Serum does not seem to be of any help but rather is adverse to development.
It is now evident that sequential media can be used on a large scale. Several teams have now proven that this technology is feasible (Bertheusen et al., 1997; Chouteau et al, 1998; Jones et al., 1998) . It is probably time to switch to these sequential media. Ménézo et al. stated in 1992 : 'Clearly, the final goal of coculture technology is to determine possible improvements in culture media and to return to simpler technology'. Although the freezing ability of blastocysts obtained in sequential culture system has to be evaluated, it is probably time to make the switch. Moreover, blastocyst formation has to be evaluated in the overall population and not in selected patients. This is a compulsory gateway to the understanding of the most difficult infertility cases, in order to give new hopes in human IVF.
Conclusions
